It is not known whether microcalculi possess structural differences compared with larger stones or whether they represent simply an earlier stage in stone disease.
INTRODUCTION
Biliary microlithiasis is defined as gallstones less than 3 mm. in diameter1 '2. In earlier clinical studies, 3'4'5 biliary microcalculi have been observed to have particular characteristics absent in larger stones. Colic pain caused by "migration" and acute obstruction of the papilla of Vater, may contribute to the high incidence of acute pancreatitis, associated with this disease. It is not yet clear whether, as seems reasonable to suppose, microcalculi are the first stage in larger stone formation or if they possess structural peculiarities which impede their growth.
We therefore performed a controlled study on patients affected by biliary microlithiasis to examine the chemical structure of the concretions, bile composition and bile bacteriology.
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MATERIALS AND METHODS
The study was carried out on 30 patients divided into 3 groups. 10 
RESULTS

Bile Composition
The total and relative composition of the bile samples from microcalculi patients, large-stone patients and control non-gallstone patients is given in Table 1 .
The results show a significant difference (p < 0.05) between microcalculi and control patients in percentage of cholesterol present in the bile and in saturation index calculated by all three methods. No significant differences were revealed, however, between microcalculi and larger stone patients and between larger stone patients and control patients. It is noteworthy that in microcalculi patients bile is always revealed to be supersaturated, whereas the bile of large-stone patients is not supersaturated only in 3 cases. (Tables 2 and 3) Under the optical microscope, the microcalculi were shown to be without layers ( Figure 1 ) with the exception of two cases in which it was possible to distinguish a nucleus and an outer layer. In 9 cases (90%), cholesterol proved to be the only crystalline component on diffractometry ( 
DISCUSSION
The following significant data emerge from our study: microcalculi rarely present layers, whereas larger stones always have a nucleus and an outer layer; the composition of microcalculi is similar to that of the nucleus of larger stones, the calcium carbonate often present in the outer layers of larger stones, being rarely present in their nuclei or in microcalculi; furthermore, traces of bilirubin are rarely detectable in the outer layers of larger stones, while they are often found in their nuclei or in microcalculi. No substantial differences were noted between the two groups of patients for the parameters we considered as to gallbladder bile composition and bile bacteriology. These data would seem to lend weight to the hypothesis of microcalculi as being "young stones" and representing an early stage in In this study, as in those of other authorsa8'19, infected bile showed an abnormally low total lipid content which may itself be a cause for bile lithogenicity2. Recent studies, however, suggest that bacterial infection is probably not important for cholesterol stone formation2'2. Our results support this second hypothesis; indeed, bile bacteria have been found in microcalculus patients, in large-stone patients, and in non-gallstone controls. In conclusion, cholesterol microcalculi do not seem to be structurally different from larger stone in that they are similar in their composition to the nuclei of larger stones22. It is possible that they represent an early stage in the natural history of the stone. More detailed analysis of the structure of microcalculi and bile that contains them could thus be useful in the search for the exact pathogenesis of biliary lithiasis.
INVITED COMMENTARY
A peculiar feature of cholelithiasis is the fact that the size and number of stones present in the gallbladder can vary enormously. The world record for the number of gallstones found in a gallbladder has been discussed recently and is thought to be 36,329 stones1.
While multiple, small stones are common, around 1 in 5 gallstone patients will have a solitary stone. The factors that control size and number are not understood.
In 6 showed, that 12.5% of radiolucent stones contained more than 40% calcium. Computed tomography cannot discern pure cholesterol stones (see above).
The data concerning conventional B-mode ultrasound are conflicting. Purdom et al. 7 and our group s showed that the composition of gallstones had an influence on their B-mode image. However, calcium-bilirubinate could not be detected with satisfactory accuracy. Filly et al. 9 and Good et al. 1 could not find a correlation between the chemical stone composition and the reflection on the display. Therefore, a reliable differentiation of spatial distribution and stone compounds in microlithiasis with conventional imaging methods seems not to be possible at the present time. Wheather RF-signal processing aa will solve this problem has to be shown in the future.
